A new strategy for the preparation of supramolecular neutral hydrogels.
This paper demonstrates that miscible blends from water-insoluble polymers, such as poly(2,4,4-trimethylhexamethylene terephthalamide) (1), methylamine imidized poly(methyl methacrylate) (2), and aromatic poly(ether sulfone) (3) and water-soluble polymers, such as poly(2-ethyl-2-oxazoline) (4) and poly(N-vinyl pyrrolidone) (5), respectively, represent a new class of supramolecular hydrogels. When the degree of polymerization (DP) of the water-soluble polymer is larger than that of water-insoluble polymer, the resulting hydrogels adsorb extremely high amounts of water (i.e., 229 wt % in the case of the hydrogel 1/4) and remain mechanically tough. The high water uptake capability of these blends is explained by a supramolecular network structure generated by H-bonding and/or other noncovalent interactions between the water-insoluble hydrophobic polymer and water-soluble hydrophilic segments as reversible cross-linking points interconnected by hydrophilic water soluble segments. The glass transition temperatures of these hydrogels are tailored via the ratio between the weight percent of the two polymers and by the glass transition temperature of the parent polymers. These supramolecular hydrogels can be processed from melt or solution and maintain excellent mechanical properties both in dry and in the water swollen state. This class of hydrogels is of interest for areas such as membranes, contact lenses, tissue engineering, and other biomedical applications.